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(54) PON TRANSMISSION SYSTEM AND BAND ALLOCATION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a PON(passive 
optical network) system based on an STM (synchronous 
transfer mode) and a band allocation method capable of 
dynamically changing band allocation to respective 
subscriber devices to perform optimum allocation, 
eliminating traffic to be abandoned and efficiently 
transmitting packet communication. 

SOLUTION: This system is provided with a first outgoing 
buffer memory capacity detection circuit 14 mounted in *"~ 
a station device 100; a second outgoing buffer memory 
capacity detection circuit 24 mounted in respective 
subscriber devices 200; a means for communicating used 
memory capacity detection information from the second 
outgoing buffer memory capacity detection circuit 24 to 
the station device 1 00; and a band control circuit 1 5 
mounted in the station device 1 00 for inputting 
information from the first outgoing buffer memory 
capacity detection circuit 14 and the information from 
the second outgoing buffer memory capacity detection 

circuit 24 at all times and for dynamically controlling the transmission band of outgoing data 
communication to be allocated to the respective subscriber devices 200 based on the 
information. 
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L T H ftO/JO A#S£Bri<ttMfc ^ fritz S TM (Synchronous 
Transfer Mode) MPO N (PassiveOptical Network) 

^» j «9 a r 6 BMET 9 x - * a«^eas*«* *v s 

LT*»«)aiA#3Sll^*«*iXfc S TM^^ PONE 
**^e>lWIBaiA#K««:* LTlHreAfliSlj|KI*MlttB 

»A#3S«rt*c^+sMia±oafB^-^*©««t 

^Sb$AAIT, iJife^ltitti:. «HS#*DA#3S 

a^fij 9 a -c ^ sje± x — ^ ait zy^-t 

Ura»^PA#3SB^««K S TMM P O Nfi 
£ > * t 1 A co ffi « 84 S f c *5 v > T , 

^fioaff *T"9-r-*a«, lfflE*5fca>e>1fflEaDA#36 
L-CMEJRfll9lll»Hiaefli^0>aflr«r± 0 x-* 

aft £ 

A#3S«^«rET9a«^-^*of»«t, fl»E#*o 
A#=£^f*] 5 WET <9 a«7*- * ficofim £ Sr 

S^Lt, wix?><^t»*S:SJc, BfrE#*DA#36B 
— * J 9 a T 5 WET «9 t*- * a«<£H£i£ffir«£: *V 7- * 

att«rt»c#fti-5«rE#aiA#»«^6©(mE±oa 

«^-**c0ttf«4:, jftE#toA#KBrtfcfffcr*lffl 
EJi^affx-^S^ifStSr^A^Lr, ^tibco 
HMRMSfc. #^#»B^«9ST5lfflE±9 7*--* 

Lr**fiO»lA#3S«^»«* 4xfc S TM (Synchronous 
Transfer Mode) ^"^P O N (PassiveOptical Network) 



(2) ^Bflsp i 1- 1 4 6 0 0 0 

lffiEA{MI§Ilftj|»H)»lK(cl9!Ct bix, miET^aif 7*-* 
3d«IMfl $ *i>5T 9 7 r ^ ^- y co,^ft^^tti-r 5fg 

WE#aA#*«JcRft?>lx, *M2T9a«7*— 

*ri£ T 9 7 z ^ y coffiffiS^tti-r 5 fg 2 co 

10 

EM 2 cot 9 s> 7 7 p< y ftft UIeIK^ <b ^ y 
ffl**UHlMa*r#i*A*Lr, w;frib<£>tS«*Sfc:, S9 
E#*DA#afe«'MH 9 a T 5 WET 9 * afs^fis 
-7-?: y^tciffl®r6#«M»lHlKi:«:«ix.fc 

[IfsftJS 5 ] JS«IeIjKi|$t83£Ba> £ * * - # Srtf- 
LT**©/nA#*«**aWKS*tfcSTM**PONe 

«***b!ttE*PA#3fi«fc^urME««laI|ftj|»M3S« 

WE««JlEl*M»iSI3S«^J9:Jtb*L, WE±<9a{fx-* 

WE#J!niA#»iiicK«-t?>ix % meiDaaf-^^* 
t, 

yr^ev mmm\B\m*t><D** y ^mmmmmm t m 
mm 2 co± 9 y< y y r * *t y a«uiaB3&»6wp< y « 

ffi*<*ffif*«S:«B#A*U-C, ^ixtbcotSlg^Stc, ml 
E#JWA#»I1^»1 9 a-CSBJEiO^-^aW^eiS 

^0 LT*»OiniA#«l»*««* cStlfz S T P O Nfi 

WE««JlHl»»«3SBA^WEaA#K«S:^LT»* 

■^awsrTOv*— ^a« <b mE«***&»irE»iA 
mEJnMiBiikMMasB^Rtt&n. mET^afs^-^ 

h5T 9 y 7 7 ^ * » ©ttffiiiftlUt 5* 
l cot 9 y 7 r * * y flrttUElK t . 
WE_h <9 afS 7*-^^*** ft*±0 ^< ^ ^ 7 * * y co 
50 ttffl*«r«ttrt-*»l cOi:«9^<^^7>^y fi^aisliS 



3 

7t**V m&m\s}&frt><D**: y {£/8fl^fttg$S £ flu 
telg 2 cot 9 ^ 7 r y ft^ffi[ElSS^^o^ ^ y {£ 
ffl**tH*«S:»i*A*Lr, ^4x6 0««Sr»c:, ft* 
I2«-ADA#»H--#j 19 S-csftfrfSTt)^— ^iiffcoeiH 

*nA#36«^« 5 s r £ me _b aft coeai#«c 
[0001] 

*^7«r^UT«fto>ioA#*«^«iJt$n 
<E> S TM (Synchronous Transfer Mode) MOPON(P 
assive Opt icalNetwork) ea^>*^&l*t<o#fS6#J 

[0 0 0 2] 

/£ * -tt 6 g «j-C3te*D A#*iifs *>* ^ A $ tbT^ 

*0A#»B**«IKSix5, *a«fcffl^fc#>f > h - 
^0««JCti % S T P O Nfii3l'>^ r i^^Slffl 

[0003] am, ■^^m^—'mmmm^Tr^-f o * 

«SJ9P[sIK 15, T0/<y7r> : e!i ft^tti[E]S§ 24^ 

oNei->^fA^a^t5 0 

[0 0 0 4] HKcfc^t, I 0 0 ttMMelSMMBttB 
immS) , 2 0 0fiAOA#KB % 3 0 Ofi*^-;*?^ 
7 fefeH lT?li*l»LT^a36S, fiPA#ij£M2 
0 OJi^^-^y^ 3 0 O^^ltlgll 0 0K-1S» 



(3) 1 1 - 1 4 6 0 0 0 

4 

0 0 1:^^, 1 ni^3$B-ca&g«-f sa«^— ^S: 
— 0$^j{c^xT^<fc^co^^^^7'> j ey "Cfe«9 % mi 
XI* 1 0(0^ y l»TLt^^l^^{;(^pAf 
JS«0*^»+«|*.rt^S 0 1 2li5iS5«W»«rtT9 PO 
N*J»IhIK % 1 3li«a-M*tt-Cfc5 0 £fc^nA# 
3£B2 0 OKiJ^T, 2 1llt*-*«ft», 2 2 CM 

* (m^-e-f) i«ssR 1 0 ot^m^awfflfflitff 5 

PONfMUPHHK 2 3tt*5Ri»aSBi:-eiil$flr-r45a 

[0 0 0 5] RJC»mcov^TttWi-S. #AQA#KiH 
btl^aff-r — ^fl, 1 0 Oft(D*:tl?tl<Ds<y 

7 7>^H lC-^CSi^ PON»J»|Hl8Sl 

2 •e#A0A#3Sfi 200 -tix^ JxicWJBtt^a 9 a X h 

KtfeS*l, ^7^7 3 0 0*^LT#*DA#3fifi2 

0 O^fci^tL^ *DA#3£fi2 0 Ot'lt WimLXS: 

20 &U PONMWSKS2 2 ^Lt/<y77 2 3 

[0 0 0 6] 

^— *a«iw#u tix-ifn©aiA#S6BrtH£we 
^aff3fl*iR*sti*4i*ictt^^5/ hafsi**?, 

y ha«©»*. aft *sf?fcixTl/^^4 

^«£;*:£< LiiS^S^SflT*— ^dSADA#S6B<o«! f 3S 
I^^t^'y77 ^^ey (CA^ # e>£< 

[0 0 0 7] *«^f±75^5Pp1S^S:»gt-r5^«)^/«C 

# <5 S TM^COP O NeiUv^r- A&t/-twfflF*#ia 
40 [0 0 0 8] 

^ ^<o»«spia *«feii, ^«j[H]jta^ia^B^> 6 * 

^-*^*^Lraa<oiDA#3fiB^««!*ixfcST 
M (Synchronous Transfer Mode) ^SP ON (Passive 0 
ptical Network) eiiv-^x^W^Sia^ffifc^^ 
Mie«iWI0i»i»i«KB^^ffiE*DA#3SB«:^L-C 

*»i»KBtt. i»Brt^ffft-*-6lWrlE**DA#3fiB^ 
©*IET9Mf-^i«)i«i: t flfTlE#ADA#$SBrt 
50 MET 9 aft^-^ ifcO«« cb $r«»*A^ L 




5 

[0009] mm®mmi&mm-t>x?-*^7 

LrffiScco^PA#^H^^$tl7t S TMM P O 

[ooioj £tz s m^mmm^mm^h^^-^yy 

»«S«tf»&!fflE*A#36B*fr LT»*^fl!>a««:T 

3\ ffiEAflJIaMkKMttBtt/ a^Srt(c#ffi-r-5ffirf2 
#AnA#as«rt a ituiclT 9 ait * *<7)«f « 

y^icKfts*, i*«rt^#«E-j-5ittie#aA* 

#Segf*3 KfiFffi-t" 5 mfffi± «9 aft r 5 - * S^if 4 
WfA*LT\ rne>©«««:»c, *JlDA#S8B-«9 

[001 1] &tt&wiz&frzpoN&misxT*. 

*A#3£Ba s 8Nft£*lfc S TM (Synchronous Transfer 
Mode) z^JtP ON (Passive Optical Network) 
t A Ktev MfEA1RllBl«K««aSK^^ b l«rE;&nA#3£ 
■ tr*LT**^ coaff^T^x-^a^f 4 Lfc»£\ 

•^7^y K>ttffl*«ri»m-rs» 2 cot 

fflBK^fco* y ffifflS«tt3««^B»E«il!llHli»»«B 

asa-aft-rs^ai, «rESftyiHi»»«J3SfifcKite> 

* y im ft^mwn 4 awasn 2WT^^7 7 ^yi 

wft^tiMRSrStc, auE#*nA#asE^-»ioarsBtr 
eto^— ^aff<oein»«*^^* y^cwts 



(4) 4^^ip 1 1 - 1 4 6 0 0 0 

tt«M»PIIIK£ Srlix-fcd k ZttWik-tZo 
[0 0 12] Sfc, »«lsHI*MBiS«*»P>^^— 
S:^ LTlS»<0/lDA#aS«^s»jK*ix^ S TMHP O 
Nfi2l**^AK::fci>T* «8*a»bMESnA#38««:tf 

uriWEWwiaifcttMKK^oawtrJiOT*— ^a« 4 
Lfc»*, mEAfliatkttNiaea^tttt jwejio 
afix—^^ftwsnsi'o ^y77^y ^{^ffift^r 
^tu-rsig 1 o±o^<-y ^^ey mm^^k. mm 

HEII*«SSB^a«"*-5#«i:, MEA«|g||*IIHItt 
BUiRitfc*^ iffiE» I(75iif5/<y7r y fi^tHS 

m*b<n**»&mm&mffi®kmmw>2<r>±Qs<y7 

9 s-cswe±9^— ^a«©eai#**:^>r^5 
tzwM^zmmm\mv£k&ffiz.tizk 

20 [0 0 13] £»b(c x ««IaIj|»»*JSB^&^^— 
y 4:^ Lrafto*DA#»«*«««* afc s tm^p 

oN&m^^f-Mz^^x, mKminmmuamm^b 

lWE*IA#S38B«r^ U-C*5R^«>aflr*:T 0 7*— *a« 
tL, WE«*^6lWE*PA#KBt^UriWEi»«ia 
»**KB^©afS*r-b 9^-* aft 4 mE 

a«JiHij»j»«g3Sfi^Rj"tba. iWETDaiaT*— **** 

T0^<y7r^*y«»ailHlBi:, lfflEi:& aft?*-* 

•^7^y <^ffiffl*s:«iai-ss 2 ^t^<2/7 7 > 

^e-y BtHUIsIK^. «lE±f3aft7 f -^^»#J*ix5± 

»*4*WE»«Hl»JI*«3SB^a«1-5*8kt, mils 
®«]|Hli»»fiS3SB^R*tbn, ffiSi^T^<3/7 7 

2coT«9^<y 77 «fcffl@&a»b<o**y tefflft 

y Btttmas^ «b co^ * y {e^Btttuttrw k mmm 2 co 
i:^^77>^y mfett\si&frb<o/ * y 

so mk-rzo 
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[0014] &ftW<D P ONfEiUv-X^ AXC**©** 
[0015] 

ON(Passive Optical Network) fcjgi'X'r £><0— Ufa 

mm^^-t^u y^m, m 2 &m i c^t^gf i o o 
^)fflj*^/Wp ei 3 wa i {c^-r*DA#36B 

2 0 OCOffl/Tjc^TFi-^p y ^H-CfcSo STM(S 
ynchronous Transfer Mode) ^^ctlL #^?nA#^©--. 

«MflW«cwf9sr&n5B*m«jcaK^A#3s«^a« 

tlZ>PON<DiXm&)ti:b(Ok Lttt, B-ISDN (j£ 
SDN) -lCfcNt5#ADA#3S«fc«aS«cO*« 

1"<5, PDS (passive double star) ^rA^ ft < £q<b*i 

[O 0 l 6] mi— H3(cio^-C, l 0 0 fi/^igfi, 2 
0Of±ADA#3$«* 3 0 0{iX^-^/7t$)^ 
§2C^f J:9C, ^AfM2 0 0fiX^-^7 B 7 3 
00^ Lt^gl 1 0 0 (Cllc^ («*tf 1 6 ■&) # 

(D/< 777^^yt'^^ m 2 fd^-r^ o td£nA#^fi 
2 0 Oco*fc*i-t«x.Tl/^ 0 1 2ttiS3t«SBiJlWSrtT5 P 

[0 0 17] £fc i 4teT9'<*:7T^y*tftttilE]K 

^77r^ ; eyii^T»3 (JBStm 0 0**6>*PA# 
112 0 0^) ilif x— *;<^e y <D{£^ft (SiAfi) 
fdj; <9^PA#gg2 0 OtdiiS^iUfv*— ^«^r«lttS 

-rs 0 1 5 tt«r«wwiaK-e, o ofrbmm-t 

^Mitr*— ^ E.o*DA#3SH2 0 0-C, i£fi 

^da#sb2 o o— n*ttws«:#< u ms&mnmm 

^*d*#KSo"O^AQA#3£tt2 0 ONi»«SS 
M»+**«*PONWJ|iPlHlBl 2^aSttJ-T5. 

1 3^PONfrJf*fl[e]S§l 2-/<77 7 ^y 1 1 
[0 0 1 8 ] "*fcaiA#BEB2 0 OJCio^-C, 2 1f±« 
t^fBcoii«»JWS:tT9 PON*|?«Ih!2S, 2 3 H585Rt 



(5) 4*BB3P i 1 - 1 4 6 0 0 0 

8 

r**V :M&£B[e]& (^2coT , 9>'<^7z>^ey ffl^tti 

2 4T^a3*n/i*te3ffi^ii«^—^ftcoW«j±, PO 
N*Jffl[5]K2 2rJif9ff#co^3/yw^*-frp>tLra3$ 

[0 0 19] JSfcJcftf^o^TKW-rSo #^DA#^B 
70 2 0 0{Ci£ 6*L£i§ff-r — *Ji, iMlOOF^KT)/^ 
7T*^V 1 1 {C-B#WfCSx.bn^o * LTPONffl 
IWIeIBS 1 2 S:^ L-C*«-3tSC«« 1 3 -CftW^td^ft 
^^-^7/7 3 0 O^Lt^DAf ^12 0 O^n 
ei££*x£ 0 APA#^B2 0 Otftt,. gfg Lfdilffx— 
^fe««-*«*«2 l-Ct*»t«»L, PONS 
SPIhIK 2 2^ LT^ ^77^y23 Id—* m^Wx. 

[0 0 2 0] Sfca8I10 0rtOT'!)^y77> ; ey 
ftlttHlH}^ 1 4 T*{i, #^JDA#^B2 0 0fdi§6-<#il 
20 {f-r-*fiaM$m$ix, w©««35«»«WJWIeIKi 5 — 
A^£ft£ 0 *fc#*DA#3SH2 0 0^T^^7 7 
**-y*l*fcfci[sJ&2 4ld«tf9, #AQA#3Sfi 2 o o -e* 

-^^^ygctc^-tiribix-CS^Bi o oidi£<f 
JS3£a i o o affttmwiBitt i 5 (a^ £ix5 0 

[ 0 0 2 1 ] «r«WJ«liatt l 5 -Ctt, ^ttbC0 2o^tS 

S^stat, i^noo, «-^oA#i^B2ooco# 
^•>7 7 >^y ***tfu «-apa#»«2 o or<tco 

jo 4 tc^t" cfc ? (d, ioo cot ^>^77^ ; eyic 

aiit -r -< # mm?*- * # a * nfcttffl ^ * y 

#ffiL, J.o^nA#aSB2 0 OcoT^/^^/^r ^^ey id 

Sl2 0 0O|iai«t:ttl*tttUL ( #*DA#3S«2 0 

ItifctL, (ONU#iatS«) iPONfflW 

081 2^ii^3L, PONffifflBlKl 2&Z<Dmmz'& 

[0 0 2 2] ^otlgll 0 o^e>5Sifs-r-<#fflfs^ 
— ^75>fc «9 . £o^Afgt2 o o-e^ft **tfc*»a 
WiiffT f -^^'>*^ADA#JfiB2 0 0N1 *#*<5 

^tc, toA#^Bco^^$r^x.T^<u/7T^^ey Id 
X*) % hte< t£*)mk&ti% h77^ y?<D%*k&®5± 
50 T*#SJ:5ld/jr5 0 
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(6) 



¥1 1-146000 
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[0023] in 5 tt, *mw<D{&<DmmMm&^-ryv 

0 0 7)>ib>fJDA#^m 2 0 0— (DTWv*— ?&{t<D%\\m 

Afgl2 0 0frhWl&m.l 0 0 ^(D±.K> (Df— ^ilff 

b&m(Dp5±$:mZ^ tfcXZ Z> 0 -fftfr^DA 
2 0 0 <D± *)s<y7r *^eV miHlS§ 2 CO 

<b CO ± 9 ia«r f - * ft Sr flfl*l* tH L T 0>Wff * ^£§g 

1 0 0©»«r«M»ia»l 5^A*-TSi:*^ % ^11 
0 0 s7 r SJ&fcHlBlSS 

#«6*Jf»lHlK 1 5^A^S 0 tLt**«»@Bl 5 

•cfi, ^jp a#^m 200 oo± ^<^7 7 >^y ftco^ 

[0 0 2 4] 

[fgw^a*] KJi»iwiLfcj;5fc*«^poNea 



5o 

[ia®cofm*t^w^] 

[Hi] ^W^STM^PONfiai^^^A^-ll 
[{12] Hi iCTF-r^^© 1 0 0 <Z5«fiKSr^-r^o y ? 

[83] H l K^-rAnA#3£B2 0 O^fe/Tt^n 

[*?^<£>IftW] 

11 ^^7r^y 

12 PON*J»(hIH 
1 3 

14 fUcoT^^r^y fi^tH(Hl£& 

1 5 ^igcfiWlUSg 

i6 m i co_h y s< y 7 r > y a^tuiHi^ 
20 2 1 

2 2 PONSJiWlHlgg 

23 s< y 7 r * * y 

24 fg2 coT^^r^y S&aj[HlS& 

25 ]R 2 co± 9 * 7 r > y 

1 o o mmw: 

2 0 0 *DA#3£fS 
30 0 tf^v 



imi) 



1 0 0 

_5 



i i 



I 2 











PON 






















! 4 
S 




1 5 
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2 3 



PON 






mum 
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(7) 



WW 3 ? 1 1 - 1 4 6 0 0 0 



[132] 



IBS] 



t o o 



1 1 :/< 5 7 7>?«J 



| ONUI | 



0NU2 



ONUn 



flMHfrft 



t 4 



1 5 









ABBES 




i o o 




7 
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E/0 




PON 




0/E 







2 0 0 
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2 2 
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2 3 
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(8) 



1 1-14 6 0 0 0 



[12 5 J 




2 0 0 
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